In this paper, we investigate responses of East Asian currencies to the US dollar depreciation in the near future. First, we show that a significant depreciation of the US dollar will be necessary in order to reduce the current account deficits. Second, we show that the responses of the East Asian currencies to a sudden and sharp depreciation of the US dollar will differ with countries because of the different degree of linkages of the East Asian currencies to the US dollar. Based on the above analyses, a regional coordination of the exchange rate policy is necessary to the East Asian countries to response appropriately to a possible depreciation of the US dollar in the future.
Introduction
The United States have been faced with the increasing current account deficits in the recent years. Its current account deficits were recorded over 6 percent of GDP in 2005. We remember that the current account deficits were over 3 percent of GDP in the mid of 1980s when the US dollar made a large depreciation after the Plaza Accord in September 1985. It is regarded that the recent current account deficits are going beyond a dangerous level by comparing the recent situation with that in the mid of 1980s.
Some researchers question whether the current account deficits of the United States are sustainable in the current level of the exchange rates of the US dollar because the current account deficits began to increase again and have reached to 6% of GDP １ . Now, we might need the "Plaza Accord" once again. However, we have already observed the recent appreciations of the Euro, the Japanese yen, and some East Asian currencies which are floating against the US dollar, and the simultaneous depreciation of the other East Asian currencies, which are fixed with dollar, against the above currencies.
In this paper, we show that some depreciation of the US dollar against the other currencies is necessary in order to reduce the US current account deficits from the current level to the permissible range, say 2 or 3% of GDP. Then, we make estimation of the linkages between the East Asian currencies and the US dollar to point out that the US dollar depreciation will have asymmetric effects on the East Asian currencies ２ . This paper contains the following analyses. First, we estimate the vector autoregression (VAR) models which contain the exchange rates of the US dollar and the current account components in the next section ３ . Second, we conduct the regressions a la Frankel and Wei (1994) to estimate linkages of the East Asian currencies to the US dollar with considering the effects of the infrequent revaluation in the section 3. Then we discuss the implications to the exchange rate regimes of the East Asian region. Based on the above analyses, we conclude this paper in the last section.
Effects of the US dollar depreciation shock on the US current account deficits
In this section, we investigate how impact depreciation of the US dollar would give on the current account deficits in the United States and how much depreciation of the US dollar is needed to reduce the current account deficits to a permissible level. First, we explain the methodology and the data used in our analysis, and then we implement preliminary analyses. After the process, we estimate the VAR models which are explained the first subsection. We show impulse responses to the exchange rate shocks to investigate impact of the US dollar depreciation to the US current account in the last subsection.
Methodology and the data
We simulate how much depreciation of the US dollar is needed for its current account sustainability given estimated parameters of vector autoregression (VAR) models.
Three VAR models are estimated in our analysis. The first model (Model 1) is a 2 variables VAR model which contains the exchange rate and the current account. The second model (Model 2) is a 3 variables VAR model which contains the exchange rate, trade balance, and factor income receipt from abroad from a viewpoint of international trade flows. The last model (Model 3) is a 3 variables VAR model which contains the exchange rate, saving-investment balances for the private and the public sectors from a viewpoint of domestic investment saving balance.
We use the following data. First, we use the log of the real effective exchange rate of the US dollar as one of the elements in the three VAR models. The real effective exchange rate data is taken from the Federal Reserve Board.
Second, the trade balance and the net income receipt from abroad to investigate the view of international trade by Mann (2002) . These data are taken from the Table 1 Third, the data of the saving-investment balances of the private and public sectors is taken from the Table 4 in the National Income and Production Accounts (NIPA) by the BEA to investigate the view of domestic saving-investment view of Mann (2002) . These data except for the exchange rate are normalized by the GDP which is taken from the Table 1 in the NIPA.
The sample period of all data is from the first quarter of 1973 to the first quarter of 2006. Table 1 shows the descriptive statistics of the variables used in the VAR analyses.
This table shows that the current account tend to deteriorate in the sample period from the differenced data, and that the greater part of the deterioration is attributed to the fall in the trade balance in the view of international trade, or the saving-investment balance of the private sector in the view of domestic saving-investment balance. Figure 1 shows that the time series of the exchange rate (real effective exchange rate) and the current account of the United States. A large exchange rate swing is in the 1980s, and the current account deterioration is shown in the figure. Then the dollar appreciation and the current account deterioration simultaneously caused from 1996 to 2001, and the current account deficits have been rising after 2001 while the exchange rate has deprecated.
The current account can be decomposed to the trade balance, the net income receipt from abroad, and the unilateral current transfers, as shown in the figure 2. The trade balance has almost continuously deteriorated. The income receipt has been decreasing with a gentle slope, as the international investment position has been deteriorated ４ . The unilateral current transfers are stable except for the first quarter of 1991, when the US was received the military transfers on the Gulf war from the allies.
The Figure 3 shows the saving-investment balances of the private and the government sectors. The private sector has been excess saving almost all period till 1995, while the government has been excess investment. Though the government sector was excess saving around 2000, the both private sector and government are in excess investment in recent years.
Preliminary tests for the VAR models
Before we estimate the three VAR models, we test the stationarity of relevant variables by using the Augmented Dickey-Fuller (ADF) tests. The results are shown in Table   2 . The null hypothesis of non-stationarity is not rejected for all of the variables, except for the saving-investment balance of the government sector, at 5% significance level.
Next, we test cointegration for the three VAR models by Johansen tests. The results are shown in Table 3 . The null hypotheses of at least one cointegration equation are rejected for all models. These results suggest that the VAR estimation should be conducted with the differenced data.
VAR analyses
We estimate the three unrestricted VAR models in this analysis. The first VAR model (Model 1) is the two-variable VAR contains the exchange rate and the current account. In the second model (Model 2), we decompose the current account into the trade balance and the income receipt. On the other hand, from a viewpoint of the domestic investment saving balance, the third VAR model (Model 3) contains the exchange rate and the saving-investment balances for the private and the government sectors. The results of the lag order selection based on Akaike's information criteria (AIC) for the VAR models are shown in the Table 4 . The results of the optimal lag order of the first and second models are 1, while that of the third model is 2.
The estimates of the VAR models are shown in the Table 5 . From the estimates, the current account in the first model, and the trade balance in the second model are negatively correlated with the lagged exchange rate, that is, the depreciation of the US dollar improves the current account or trade balance.
The saving-investment balance of government is also negatively correlated with the lagged exchange rates at 10% significance in the third model, while the saving-investment balance of the private sector is positively correlated though the estimates are not significant.
After considering these effects jointly, we can get that the current account (equals the saving-investment balances of the private sector plus the government sector) is negatively correlated with lagged exchange rates.
Impulse responses to the exchange rate shocks
In this subsection, we show the impulse responses to the exchange rate shock based on the estimated VAR models in previous subsection. The impulse responses to the exchange rate shock in the first model are shown in the panel (a) of the Figure 4 . If the exchange rate initially appreciates about 2% by the shock, the exchange rate will appreciate about 3%, and the current account will deteriorate about 0.07% of GDP after 20 quarters. Conversely, we can say that the 30% depreciation of the US dollar after 20 quarters of the initial shock improves the current account in 0.7%. This result strikes us because the large depreciation which equals to the depreciation after the Plaza Accord makes only the 0.7 percent improvement in the current account. This result means that we may need the largest depreciation in the history to make the US current account to the permissible level.
The impulse responses to the exchange rate shock in the second model are shown in the panel (b) of the Figure 4 . If the exchange rate initially appreciates about 2% by the shock, the exchange rate will appreciate about 3%, the trade balance will deteriorate about 0.07%, and the income receipt will decrease about 0.01% of GDP after 20 quarters. The joint effect of the exchange rate shock on the current account is as same as in the first model.
The impulse responses to the exchange rate shock in the third model are shown in the panel (c) of the Figure 4 . If the exchange rate initially appreciates about 2% by the shock, the exchange rate will appreciate about 3%, the saving-investment balance of the private sector will rise about 0.17% of GDP, while that of the government sector will fall about 0.23% of GDP. The joint effect of the exchange rate shock on the current account is also as same as in the first model.
We can say that it is inevitable for the US dollar to depreciate against other currencies including East Asian currencies, and that this conclusion is robust because we are able to get the same results from the different models, which are from the view of the international trade and the domestic saving-investment.
Alternative specifications
In this subsection, we investigate the alternative specifications. First, we set the lag length of the VAR 8 lags. The figure 5 shows the impulse responses to the exchange rate shock with 8 lags in the first model. This figure implies that the significant depreciation of the US dollar as in the period of the Plaza Accord makes the 3 percent improvement of the current account. The results of the other models are similar to the first model. Second, we estimate the alternative specification including interest rate differentials in order to capture the international capital flows. The interest rate differential is the difference between the US (real) interest rate and the world (real) interest rate. We construct the real rate of interest of each country by using the money market rate minus the CPI inflation rate from the International Financial Statistics. The world interest rate is the weighted average of the rates of the major countries with the weights used in the real effective exchange rate reported by the Fed ５ .
The unit-root of the constructed world interest rate is rejected by the Dickey-Fuller test. The estimates of the VAR are reported in the Table 6 . The impulse responses are similar to the specifications without the interest rate differentials, except for the model 3 reported in the Figure 6 . The impulse response of the IS balance of the private sector to the exchange rate shock is the opposite effect to the specification without interest rate differentials because the response of the private sector is partially from the effect of the exchange rate shock via the interest rate movements as shown in the Figure 7 . However the conclusion with the total effects on the current account does not differ from the specifications without the interest rate differentials.
Linkages of East Asian currencies to the US dollar
In this section, we estimate the linkages of the East Asian currencies to the US dollar to investigate the impact of the dollar depreciation to the East Asian economies. First, we explain the methodology of the estimation and the data used in the analysis. Second, we investigate the treatment of the only once revaluation in our analysis. And then, we show the results of our rolling regressions.
Methodology and the data
In this section, an empirical analysis is conducted to investigate the impact of the US dollar depreciation against other currencies on the East Asian economies. For this purpose, we employ the method of Frankel and Wei (1994) to analyze the linkages of the East Asian currencies to the US dollar. Frankel and Wei (1994) used the following regression and high frequency (weekly or daily) data to investigate changes of the exchange rate regime in the short-run. A log difference of currency X in terms of the Swiss Franc is regressed on the log differences of the major currencies, which include the US dollar, the Euro, and the Japanese yen, in terms of 
The Chinese yuan revaluation and its treatment
The Chinese yuan revaluation and the announcement of its exchange rate system reform was quite an event on the exchange rate regime in East Asia. On July 21, 2005, the monetary authority of China announced that the Chinese yuan was revalued in the range of 2% against the US dollar, and that the exchange rate regime was shifted from the dollar peg to the managed float with reference of a currency basket of the US dollar, the Euro, the Japanese yen, and the Korean won (See Figure 8) . The impact of this announcement quickly spread among East Asian countries. For example, the monetary authority of Malaysia followed the announcement of the Chinese exchange rate system reform immediately.
There is a point to note in our analysis. The estimates might be biased downward by a once revaluation (or devaluation) of the exchange rate against the US dollar, even if the exchange rate is fixed with the US dollar after the revaluation (or devaluation). So we employ the sharp revaluation (or devaluation) dummies in our regressions. The dummies are set if the change in the exchange rate against the US dollar is over 6 standard deviations from the mean. We estimate the following equation
where Dummy : the dummy variable explained above. We focus on the coefficient of the US dollar 1 α to investigate the linkage of the East Asian currencies to the US dollar.
The sharp revaluations (or devaluations) of East Asian currencies are shown in 
Conclusion
In this paper, we investigate whether the US dollar depreciation is necessary to reduce the US current account deficits and how the depreciation of the US dollar influences the East Asian currencies.
First, this paper shows that a significant depreciation of the US dollar will be necessary in order to reduce the current account deficits. We obtain the robust results that the current account hardly responses to the exchange rate shock from both the views of international trade and the view of domestic saving-investment balance. Accordingly, a sharp depreciation of the US dollar is necessary in order to reduce the US current account deficits to a permissible level. ７
Second, we show that the responses of the East Asian currencies to a sudden and sharp depreciation of the US dollar will differ with countries because the linkages of the East
Asian currencies to the US dollar are different among the East Asian countries. From our analysis, the Chinese yuan, the Hong Kong dollar, the Vietnamese dong still have very high linkages to the US dollar while the Singapore dollar and the Brunei dollar began to decrease the linkages to the US dollar and its level is relatively low.
Based on the above analyses, a regional coordination of the exchange rate policy is necessary to the East Asian countries to response appropriately to a possible depreciation of the US dollar in the future ８ . The Chinese monetary authority announced its exchange rate system reform, which include adoption of a managed float system with reference to a currency basket on July 21, 2005. Implementation of the reform should make sense for the regional coordination because it is pointed out that a currency basket system is desirable for East Asian countries. Moreover, the implementation might lead to solution of "coordination failure" in choosing exchange rate system among the East Asian countries.
Footnotes
１ Kudo and Ogawa (2003) conclude that the US current account deficits are unsustainable from the three views suggested by Mann (2002) while Matsubayashi (2005) does not reject the hypothesis of the sustainability of the US current account deficits. 1973Q1-1975Q3), Ireland (1976Q1-1976Q3, 1978Q1) , Spain (1973Q1-1973Q4), Finland (1973Q1-1977Q4), Portugal (1973Q1-1980Q4) , and Greece (1973Q1-1997Q4).
６ Ohno and Fukuda (2003) point out that the coefficient of 1 1 α = does not mean the currency X pegged with the US dollar in the case that the shocks in the country X and in the US are correlated.
７ Another candidate of the adjustment channel of the current account is the fiscal consolidation because the fiscal deficit is the element of so-called "twin deficits". Kim and Roubini (2003) estimate the structural VAR and conclude that the fiscal consolidation does not bring the reduction of the current account deficits because the correlation between the fiscal balance and current account is negative. 1) The data are normalized by GDP, except for the data of exchange rate.
2) The sample period of the data is 1973Q1-2006Q1. 1) The data are normalized by GDP, except for the data of exchange rate.
2) The sample period of the data is 1973Q1-2006Q1.
3) The lag lengths are determined by the Akaike Information Criteria (AIC).
4) *, **, *** mean that the null hypotheses of unit-root are rejected at 10%, 5%, 1%. 1) The data are normalized by GDP, except for the data of exchange rate.
4) The curitical values are from Osterwald-Lenum (1992). 1) The data are normalized by GDP, except for the data of exchange rate.
4) * means the optimal lags. 1) The data are normalized by GDP, except for the data of exchange rate.
2) EXR: Log differenced exchange rate, CA: Differenced current account, TB: Differenced trade balance, IR: Differenced income receipt (net), PIS: Differenced IS balance (Private), GIS:
Differenced IS balance (Government)
3) The sample period of the data is 1973Q1-2006Q1.
4) The lag lengths are determined by the Akaike Information Criteria (AIC).
5) *, **, *** mean that the null hypotheses of unit-root are rejected at 10%, 5%, 1%. 1) The data are normalized by GDP, except for the data of exchange rate. 4) The lag lengths are determined by the Akaike Information Criteria (AIC).
5) *, **, *** mean that the null hypotheses of unit-root are rejected at 10%, 5%, 1%. 1) The definition of the "drastic" revaluation is that the log-differenced exchange rate against US dollar changes over the 6 standard deviations from the mean.
2) The sample period of the data is from 2) The initial shock is normalized to one standard error.
3) The solid lines show the impulse responses, and the dashed lines show the one-standard deviation bands. 2) The initial shock is normalized to one standard error.
3) The solid lines show the impulse responses, and the dashed lines show the one-standard deviation bands. Table 6. 2) The initial shock is normalized to one standard error.
3) The solid lines show the impulse responses, and the dashed lines show the one-standard deviation bands. 
